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A flelf-expaadixig endovaecular atcnt aBOGmbly, a mothod 
for the manufacture tliereof and a stvjit introducer set 
comprtfling fluoh a ^tent aesanbly and an introducer 
catheter for introduction ot said etant into a body 
5 paeeaga or duct of a patient* 

The invention relate a to a self -expanding endova- 
ecular stent aececnbly comprising at least one stent 
segment with a metal wire body formed by a single piece 
of wire arranged in a closed zig-zag configuration 
10 including an endless series of struts joining each other 
in an equal nixmbcr of jointe and a covering sleeve made 
of a bio-compatible plastic film material, aaid stent 
segment being corapresaible from an e^qpanded condition 
of a mainly cylindrical shape having a first radius into 
15 an introduction condition in which it assumes a smaller 
second radius. 

Endovaecular stents of this type is generally used 
in jfireventing restenosis or cJ-osure by tumors of 
passageways and ducts in the body of a patient and for 
20 percutaneous repair of aneurysms. 

From EP-A-0 4&0 €67 a stent assembly of this kind 
is known in which the metal wire bodies of one or more 
stent segments are surrounded by a flexible, elastic 
sleeve, e.g. of nylon, covering the gaps between the 
25 struts of the metal wire bodies. The joints between the 
struts at either end of each segment are shaped into 
eyes by bending the wire to form a cusp and, then, 
welding or soldering the wire back upon itself. The 
stent segments are firmly attached to the flexible 
30 sleeve either by stitcjiing. or_gluejLng; or embedding the 
segments in the sleeve when the latter is made of a 
plastic material. The stent segroents are connected with 
each other by tieing the eyes formed at the ioints of 
two segments with thread. 
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Whereas this prior cirt device ia capable of 
percutaneous implantation, e^g. in the bilary duct and, 
due to the covering flexible sleeve, is effective for 
permanent prevention of in-growth of a tumor between the 
5 struts of the segment, it suffers from various practical 
disadvantages. On one hand, the manufacture is relative- 
ly complicated due to the welding or soldering operation 
required for forming the eyea at the joints of the 
struts and the mutual connection of stent segments by 

10 tiding the eyes of tvo fitent segments positioned end to 
end with thread. Since proper implantation requires the 
stent assembly to be able to resist contraction along 
the axis, application of the sleeve material to the 
stent segments must take place in the con^ressed 

15 condition of the latter. 

Moreover, the thread used for tieing the eyes of 
two segments together wiJ I add to the minimum thickness 
of the stent in the Coii{>resscd condition which sets a 
lower limit to the internal diameter of the catheter 

20 used for percutaneous introduction. 

From published international patent application WO 
9206734 a multistage stent assembly is known which is 
made up of a number of unit structures that are pre- 
vented from separation by means of rod-like connecting 

25 members joining the bends of appointed structures 
together. The assembly is wrapped by a mesh made. e.g. 
of nylon coated with silicone rubber. Also in this prior 
art stent the additional connecting members will add to 
the minimum thicknesG of the stent assembly in the 

30 collapsed condition. 

On the background of this prior art it is the 
object of the invention to provide an improved endovas- 
cular stent assembly of the kind defined above offering 
the advantages of a less complicated manufacture and a 

35 further reduced overall diameter in the collapsed 
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condition vaed for introduction of the stent, thereby 
permitting introduction through a relatively narrow 
catheter as well as an improved flexibility without any 
tendency to kinking in the collapsed condition eo ae to 
5 permit easy introduction also through curved or narrow 
passageways or ducts. 

According to the invention a self -expanding stent 
asceinbly of the kind defined is characterijsed in that 
the struts of said metal wire body are retained solely 

10 by said sleeve, said sleeve being relatively unelastic 
and having a thickness o£ not more than X * of said 
first radius. 

By retaining the struts of the metal wire body of 
each fitcnt segment solely by the relatively inelastic, 

15 but still flexible sleeve of a small thickness the 
connecting threads or rods used in the above-mentioned 
prior art structures are avoided, so that in addition 
to the thin sleeve itself the only elements to be 
elastically deformed in the collapsed condition will be 

20 the wire struts. The use of a relatively inelastic 
sleeve permits application of the sleeve material to the 
stent segment or eegments in their expanded uncompressed 
condition. 

As a result thereof in a multistage embodiment of 
25 the stent assembly of the invention several coaxial 
stent segments will be connected solely through the 
aleeve and be axially displaces relative to one another 
to permit axial expansion of each stent segment in the 
compressed condition. 
30 The invention also relates to a method of manufac- 

turing a self- expanding stent assembly of the kind set 
forth, which is characterised in that at least one stent 
segment is made by forming a metal wire body from a 
single piece of wire arranged in a closed zig-zag 
35 configuration with a aeries of struts and joints to form 
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a mainly cylindrical fihape having said first radius, a 
plaotio film covoring boing applied to aald metal w1j.u 
body in a thicknesa not exceeding I t of said first 
radius in euch a way as to cozmecc said film material 
5 with the wire material of said metal wire body in eaid 
joints. 

Moreover, the invention also relates to a Stent 
introducer set coraprising the self -expanding stent 
assembly as defined herein before and an introducer 
10 cathether for introduction of said stent assembly into 
a passageway or duct of a patient. According to the 
invention such an introducer set Is characterized in 
that the introducer catheter has an internal radius not 
exceeding 25 i of said first radius. 
15 In the following the invention will be further 

explained with reference to the accompanying scheraatlcal 
drawings J in which 

fig. 1 io a partial side representation of a prior 
art stent assembly as disclosed in EP-A-0 480 667 
20 mentioned above; 

fig. 2 is a partial side representation of an 
einbodimciU: of stent assembly according to the invention 
in its expanded condition; 

fig. 3 ifl a cross -sectional representation of the 
25 stent aaserably in fig. 2; 

f fig. 4 is a side representation of the stent 
assembly in figs. 2 and 3 in a partly compressed 
condition; and 

figs* 5 and 6 are schematical illustrations of the 
30 dimensional features of the stent assembly according to 
the invention. 

Fig. a shows two segments l and 2 of the prior art 
stent known from EP-A-0 4806G7 surrounded by a flexible 
elastic sleeve 3 which may be of nylon and to which 
35 segments 1 and 2 are firmly attached by stitching or 
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gluing or being embedded in Bleeve 3- Each of fiegmenta 
1 and 2 1g formed from a metal wire body formed from a 
single piece of wir^ arranged in a closed zig-zag 
configuration with an endless series of struts 4 joining 
5 each other in joints 5 shaped into eyes which are tied 
with thread 6 to connect segments 1 and 2 with each 
other* 

In fig. 2 two segments 7 and 8 of an embodiment of 
a stent assembly according to the invention is shown in 

10 the expanded state assumed in the position of use of the 
stent. Segment© 7 and 8 are in this embodiment connected 
solely through the eurrounding sleeve 9, i.e. with out 
tiening the joints 11 between the_ struts 10 together. 
The sleeve 9 is made of a relatively inelastic material 

15 such as liigh-density polyethylene and has a small 
thickness of not more than 1 per cent of the radius R 
of the stent in the expanded condition as also shown in 
fig. 3, said thickness being preferably net greater than 
30 (I, but preferably at least 20 /i. 

20 As shown in fig 3 sleeve 9 may in order to retain 

the metal wire bodies of segments 7 and 8 be corapoced 
of two layer of film 9a and 9b each having a thickness 
of e.g. 12 /i. 

In fig. 4 the stent assembly of figs, 2 and 3 is 

25 shown in its compressed state of introduction in which 
the radius r is eubatantially smaller than radius R in 
the eaqyanded state. 

Since for the stent assembly of the invention the 
sleeve 9 is applied to stent segments 7 and a in the 

30 expanded Btate due to the relative inelastic properties 
of the sleeve material, segments 7 and 8 are arranged in 
sleeve 9 to be axially displaceable with a mutual 
eeparation d in the expanded state which as more clearly 
apparent from fig. 5 is determined by 
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d lid - COB a/2), 

where L ie the length of each o£ struts 10 and 8 and ct 
is the angle included between two successive struts 10 
of the metal wire body of each segment 7 or 8. As also 
5 Bhovm in fig. 5, x represents the axial length of each 
segment 7 or 8 in the e3q)anded state, and x + d repre- 
sents the avial length of each segment 7 or 8 in the 
coittpressed state of introduction. 

Thereby, coir^jression of the stent into the 
10 introduction state shown in fig 4 without Begraents 7 and 
8 conflicting with or overlapping each other is made 
possible. 

Since segments 7 and 8 are not f irruly attached to 
sleeve 9 and are not tied together by an additional 
15 thread as in the prior art stent ot figs. 1-4, the 
external radius r in the introduction state may be 
minimized. 

Thus, assuming that the metal wire body of each of 
segments 7 and 8 is made up of 13 struts joining each 

20 other in 7 joints and further that the wire thickness 
of each strut is 0.25 mm, the radius of curvature of 
each joint is 0.32 mm and the sleeve 9 ie composed of 
two layers of film each with a thickness of 12 n the 
area of occupation of the sleeve 9 would for an external 

25 radius R - 5 mm in the expanded state amount to 

A.,^ - 2 TT (5* - 4.988») = 0.753 tm' 

and the area of occupation of the metal wire body in the 
compressed state would ideally amount to 

A^tu ^ 2 (0,32 + 0.25) x 0.25 x 7 -1.995 mm* 
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Thereby, the total area of occupation would be 
A,^^.^ ^ - 2.748 mm' 

and the stent would easily fit into an introducer 
catheter of a minimum internal radius of 1,25 mm, such 
5 as a 7 French catheter having an internal diameter of 
2.33 mm and an internal cross sectional area of 4,276 
mnf . 
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PATENT CLAIMS 

1. A 8 elf -expanding endovafltcular stent aasenbly 
cotrprieing at least one stent segment {7, B) with a 
metal wire body forined by a single piece of wire 

5 arranged in a closed zig-zag configuration including an 
endless series of struts (10) joining each other in an 
equal number of joints (11) and a covering sleeve (9) 
made of a bio-cocpatible plastic film material, said 
stent segment (7, 8) being compressible from an expanded 

10 condition of a mainly cylindrical shape having a first 
radius (R) into an introduction condition in which it 
assumes a smaller second radius (r) , characte 
r i 2 G d in that the struts (10) of said metal wire 
body_ are retained solely by said sleeve (9) , said sleeve 

15 being relatively inelastic and having a thickness of not 
more than 1 % of said first radixis (R) . 

2. A self -expanding stent assembly as claimed in 
claim If character! z ed by comprising 
several stent segments {7, 8) which are axially 

20 displaceable with a mutual separation and are connected 
solely through said sleeve (9). 

3. A self -expanding stent assembly as claimed in 
claim 2, characterized in that said mutual 
separation is ^greater than L(l - cos ot/2) , where L is 

25 the length of each of said stent segments {7, 6) and a 
is the angle included between two successive struts (10) 
of said metal wire body. 

4. A selt -expanding stent assembly as claimed in 
claim 1, 2 or 3, characterized in that said 

30 sleeve (9) is made of high-density polyethylene. 

5. A self -expanding stent assembly as claimed in 
any of the preceding claims, characterized 
in that said second radius (r) is smaller than 25 \ of 
said first radius (R) • 
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6. A self -expanding stent assembly as claimed in 
any of tlie preceding claims, characterised 
in that at a value of said first radius (R) of 5 mm the 
thiclcness of said sleeve (9) Le not greater than 30 
5 7- A self-e;cpanding stent assembly as claimed in 

claim 6, characterized in that the thick- 
ness of said sleeve 19) is at leaet 20 ^. 

e. A self- expanding stent assembly as claimed in 
any of the preceding claims, characterized 

10 in that said joints (11) have a radius of curvature not 
exceeding 1.3 uimes the vire thickness. 

9. A self -expanding Btent assembly as claimed in 
any of the preceding claims, characterized 
in that said metal wire body comprises 7 joints (11) . 

15 10. A method o£ manufacturing a self -expanding 

Gtent assembly as claimed in any of the preceding 
claims, characterized in that at least one 
stent segment (7, 8) is made by forming a metal wire 
body from a single piece of wire arranged in a closed 

20 zig-zag conf igiiration with a series of aLxutb {10) and 
joints (11) to form a mainly cylindrical shape having 
3aid first radius (R). # a plastic film covering being 
applied to said metal wire body in a thickness not 
e^cceeding 1 * of said first radius (R) in such a way as 

25 to connect said film material with the wire material of 
said metal wire body in said joints (11) . 

11. A stent introducer cet coirprising a self- 
expanding etent assembly as claimed in any of claims 1 
to 9 and an introducer catheter for introduction of said 

30 stent assembly into a body passage or duct of a patient, 
characterized in that said introducer 
catheter has an internal radius not exceeding 25 % of 
said first radius (R) - 

12. A stent introducer set as claimed in claim ii, 
35 characterized in that at a value of said 
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first radius of 5 mm said introducer is conducted 
through a catheter has an interna] diameter of 7 f rench 
(2, 33 Rim) . 
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